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1J([4]). $X$ , $\epsilon(0<\epsilon\leq 2.)$




Clarkson $L_{\mathrm{p}}$ . ,
, von Neumann-Jordan
.
12. $X$ . ,
$\frac{1}{C}\leq\frac{||x+y||^{2}+||x-y||^{2}}{2(||x||^{2}+||y||^{2})}\leq C$ $\forall(x, y)\neq(0,0)$
$C$ $X$ von Neumann-Jordan $C_{\mathrm{N}\mathrm{J}}(X)$ .
( ) ,
, . ,







$\mathfrak{F}$ . , . $[14, 15]$ , $\mathbb{C}^{2}$
absolute norm von Neumann-Jordan , $\mathbb{C}^{n}$
absolute norm , . ,
, $\ell_{p}$ $\psi$ ,
([7, 13, 10, 12, 17]).
, ,
, \psi \psi











$(\mathrm{i}\mathrm{i})x,$ $y(\in X)$ colinear (i.e. $\exists\alpha>0$ : $x=\alpha y$)
$||x+y||<||x||+||y||$
.
23. $X$ , $\epsilon(0<\epsilon\leq 2)$





324. $X$ . $X^{*}$ $X$ , $x\in X,$ $x\neq 0$
, $\alpha\in X^{*}$ $x$ norming functional
$||\alpha||=$ $1,$ $\langle\alpha,x\rangle=||x||$
.
$D(X,x)$ $X$ $x$ norming functional .
25. $X$ smooth , $x\in X,$ $x\neq 0$
, $x$ norming functional . $\# D(X, x)=1$
.
26. $X$ non-square , $\epsilon,$ $\delta>0$




27. $X$ non-square , $\delta>0$
$||x-y||>2(1-\delta),$ $||x||\leq 1,$ $||y||\leq 1,$ $x,$ $y\in X$
$|| \frac{x+y}{2}||\leq 1-\delta$
.
3 Absolute $J$ \psi -
31. $||\cdot||$ $\mathbb{C}^{2}$ .
(i) $||\cdot||\mathrm{B}_{\grave{\grave{1}}}$ absolute $||(x_{1}, x_{2})||=||(|x_{1}|, |x_{2}|)||$ $(\forall x_{1}, x_{2}\in \mathbb{C})$
.
(ii) $||\cdot||\mathrm{B}_{1}^{\theta}$ normalized $||(1,0)||=||(0,1)||=1$ $1_{\sqrt}\mathrm{a}$ .
$\ell_{p}$-norms $||\cdot||_{p}$ absolute normalized ;
$||(x_{1}, x_{2})||_{p}=\{$
$(|x_{1}|^{p}+|x_{2}|^{p})^{1/\mathrm{p}}$ if $1\leq p<\infty$ ,
$\max(|x_{1}|, |x_{2}|)$ if $p=\infty$ .





$||(x_{1}, x_{2})||_{\infty}= \max\{||(x_{1},0)||, ||(0, x_{2})||\}$
$= \frac{1}{2}\max${ $||$ ($x_{1}$ , x2)+(xb-X2) $||(x_{1},$ $x_{2})+(-x_{1},$ $x_{2})||$ }
$\leq\frac{1}{2}\max\{||(x_{1}, x_{2})||+||(x_{1}, -x_{2})||, ||(x_{1}, x_{2})||+||(-x_{1}, x_{2})||\}$
$=||(x_{1}, x_{2})||$
$\leq||(x_{1},0)||+||(0, x_{2})||$
$=$ $||(x_{1}, x_{2})||_{1}$ .
$||\cdot||\in AN_{2}$ . $0\leq t\leq 1$
$\psi(t)=||(1-t, t)||$ (1)
, $\psi$ $[0,1]$ $\psi(0)=\psi(1)=1$ $\max\{1-t, t\}\leq\psi(t)\leq$
$1(0\leq t\leq 1)$ . $\Psi_{2}$ .
33([3], cf. [14]). $AN_{2}$ $\Psi_{2}$ (1) 1 1 . ,
$\psi\in\Psi_{2}$
$||(x_{1}, x_{2})||\psi=\{$
$(|x_{1}|+|x_{2}|) \psi(\frac{|x_{2}|}{|x_{1}|+|x_{2}|})$ $((x_{1}, x_{2})\neq(0,0))$ ,
0 $((x_{1}, x_{2})=(0, \mathrm{O}))$
$||\cdot||_{\psi}\in AN_{2}$ (1) .
$\psi_{p}(t)=\{(1-t)^{p}+t^{p}\}^{1/p}$ ,
absolute normalized
. , $X,$ $Y$ ,
$||(x, y)||_{\psi}=||(||x||, ||y||)||\psi(x\in X, y\in Y)$
. \psi \psi , $X\oplus_{\psi}Y$ . 4pp
. ,
34. $1\leq p\leq\infty$ . $X\oplus_{\psi_{p}}Y=X\oplus_{p}$ Y.
3.5. $1\leq q<p\leq\infty,$ $2^{1/p-1/q}<\lambda<1$ . $\psi_{p,q,\lambda}=\max\{\psi_{p}, \lambda\psi_{q}\}\in$
$\Psi_{2}$ , $X\oplus_{\psi_{p,q,\lambda}}Y$
$||(x, y)||_{\psi_{\mathrm{p},q,\lambda}}= \max\{||(x, y)||_{p}, \lambda||(x, y)||_{q}\}$
.
3.6. $1/2\leq\alpha\leq 1$ .
$\psi_{\alpha}(t)=\{$
$\frac{\alpha-1}{\alpha}t+1$ if $0\leq t\leq\alpha$ ,
$t$ if $\alpha\leq t\leq 1$ .
$\psi_{\alpha}.\in\Psi_{2}$ , $X\oplus_{\psi_{\alpha}}Y$
$||(x, y)||_{\psi_{\alpha}}= \max\{||x||+(2-\frac{1}{\alpha})||y||, ||y||\}$ .
.
37([7, 8, 10, 13, 17]). $\psi\in\Psi_{2}$ , $X,$ $Y$
.
(i) $X\oplus_{\psi}Y$ $X,$ $Y$ $\psi$
.
(ii) $X\oplus_{\psi}Y$ $X,$ $Y$ $\psi$
.
(iii) $X\oplus_{\psi}Y$ smooth $X,$ $Y$ smooth $\varphi$ $\mathbb{R}$
.
$\varphi(t)=\{$
$1-t$ , if $t<0$ ,
$\psi(t)$ , if $0\leq t\leq 1$ ,
$t$ , if $t>1$ .
(iv) $X\oplus_{\psi}Y$ non-square $X,$ $Y$ non-square




41([1]). $X$ , $1<p<\infty$ . $X$
$x,$ $y\in X(x\neq y)$
$|| \frac{x+y}{2}||^{p}<\frac{1}{2}(||x||^{p}+||y||^{p})$
.
42. $\psi\in$ 2 , $\psi$ t .
.
(i) $X$ .
(ii) $x,$ $y\in X(x\neq y)$
$||(1-t_{0})x+t_{0}y||< \frac{1}{\psi(t_{0})}||((1-t_{0})x, t_{0}y)||_{\psi}$ (2)
,




$\leq$ $\max_{0\leq t\leq 1}\frac{\psi_{1}(t)}{\psi(t)}||_{\backslash }^{(}(1-t_{0})x_{1}t_{0}y)||_{\psi}$
$=$
$\frac{1}{\min_{0\leq t\leq 1}\psi(t)}||((1-t_{0})x, t_{0}y)||_{\psi}$
$=$ $\frac{1}{\psi(t_{0})}||((1-t_{0})x, t_{0}y)||_{\psi}$ .
$x,$ $y$ colinear , $\alpha(\alpha>0)$ $(1-t_{0})x=\alpha t_{0}y$ . $x\neq y$
$1/(\alpha+1)\neq t_{0}$ .
$\psi(1/(\alpha+1))>\psi(t_{0})$ .
7$||(1-t_{0})x+t_{0}y||$ $=$ $||\alpha t_{0}y+t_{0}y||$
$=t_{0}(\alpha+1)||y||$
$<$ $\frac{t_{0}}{\psi(t_{0})}(\alpha+1)\mathrm{s}l’(\frac{1}{\alpha+1})||y||$
$=$ $\frac{1}{\psi(t_{0})}||(\alpha t_{0}||y||, t_{0}||y||)||_{\psi}$
$=$ $\frac{1}{\psi(t_{0})}||((1-t_{0})x, t_{0}y)||_{\psi}$ .
(2) .
(2) $x,$ $y\in X(x\neq y)$ . $x,$ $y\in S_{X}(x\neq y)$
$||(1-t_{0})x+t_{0}y||$ $<$ $\frac{1}{\psi(t_{0})}||((1-t_{0})||x||, t_{0}||y||)||_{\psi}$
$=$ $\frac{1}{\psi(t_{0})}||(1-t_{0}, t_{0})||_{\psi}=1$ .
$X$ . ( )
36 \psi .
43. $1/2\leq\alpha<1$ . $X$ ,
$x,$ $y\in X(x\neq y)$
$||(1- \alpha)x+\alpha y||<\frac{1}{\alpha}\max\{(1-\alpha)||x||+\langle 2\alpha-1)||y||, \alpha||y||\}$ .
.
\psi \psi .
44([1]). $X$ , $1<p<\infty$ . $X$
, $\epsilon>0$ , $\delta_{p}(\epsilon)>0$ $||x-y||\geq$




45. $\psi\in\Psi_{2}$ , $\psi$ t .
,
(i) $X$ .
(ii) $\epsilon>0$ , $\delta>0$ $||x-y||\geq\epsilon,$ $||x||\leq 1,$ $||y||\leq$
$1,$ $x,$ $y\in X$
$||(1-t_{0})x+t_{0}y|| \leq(1-\delta)\frac{1}{\psi(t_{0})}||((1-t_{0})x, t_{0}y)||_{\psi}$ . (3)
.
nonsquareness . - [16] Little-Wood
, nonsquareness .
46( - [16]). $X$ .
(i) $X$ non-square.
(ii) $\delta>0$ ,
$||x-y||\geq 2(1-\delta),$ $||x||\leq 1,$ $||y||\leq 1,$ $x,$ $y\in X$
$|| \frac{x+y}{2}||^{p}\leq(1-\delta)\frac{||x||^{p}+||y||^{p}}{2}$.
(iii) $\delta>0$ , $x,$ $y\in X$ ,
$|| \frac{x+y}{2}||p +|| \frac{x-y}{2}||^{p}\leq(2-\delta)\frac{||x||^{p}+||y||^{p}}{2}$ .
(iv) (resp. ) $p(1<p<\infty)$ ,
$||A:\ell_{p}^{2}(X)arrow\ell_{p}^{2}(X)||<2$ .
(v) (resp. ) $r$ $s(1<r\leq\infty, 1\leq s<\infty, 1/r+1/r’=1)$





47. $\psi,$ $\phi\in\Psi_{2}$ . $\phi\neq\psi_{\infty}$ $\psi$ t
. $X$
(i) $X$ non-square.
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